Introduction
Retroperitoneal hematoma (or retroperitoneal bleeding) refers to accumulation of blood in the retroperitoneal space.
It is most frequently seen after femoral artery catetherisation or pelvic and lumbar trauma 1 . Also, retroperitoneal hemorrhage can be the result of ruptured abdominal aortic aneurysm or some kidney or adrenal gland conditions. Spontane-ous retroperitoneal hemorrhage refers to bleeding without trauma or retroperitoneal pathology. Spontaneous retroperitoneal hematoms is rare but potentially life threatening condition and it is almost always seen in association with anticoagulation therapy, coagulopathies and in patients on hemodialysis 2 . The incidence of retroperitoneal hematoma has been reported to be 0.6-6.6% in patients on oral anticoagulant therapy 3 . Coumarins are vitamin K antagonists that produce their anticoagulant effect by interfering with the cyclic interconversion of vitamin K and its 2,3 epoxide (vitamin K oxide). Vitamin K antagonists inhibit carboxylation of the regulatory anticoagulant protein C and S and therefore have the potential to exert a procoagulant effect 4 . Drugs may influence the pharmacodynamics of warfarin by inhibiting synthesis or increasing clearance of vitamin K-dependent coagulation factors or by interfering with other pathways of hemostasis.
Drugs such as aspirin, nonsteroidal anti-inflammatory drugs, high doses of penicillins and moxolactam increase the risk of warfarin-associated bleeding by inhibiting platelet function. The mechanisms by which erythromycin and some anabolic steroids potentiate the anticoagulant effect of warfarin are unknown. Sulfonamides and several broadspectrum antibiotic compounds may augment the anticoagulant effect of warfarin by eliminating bacterial flora and aggravating vitamin K deficiency in patients whose diet is deficient of vitamin K 4 . It would be reasonable to monitor the prothrombin time (PT) more frequently when any drug therapy is added or withdrawn from the regimen of a patient treated with an oral anticoagulant drug.
According to the literature when the value of international normalised ratio (INR), that is standardized measure of protrombin time, ≥ 5, the risk of bleeding increases 3.6 times compared to the referent range of 2.0-3.0 5 . Patients on oral anticoagulant therapy with INR ≥ 6 are faced with the risk of major, life-threatening bleeding 6 . We presented a patient treated in the pulmonary intensive care unit, with a large retroperitoneal hematoma, as the result of complication of anticoagulant therapy.
Case report
A 73-year-old male patient was transferred to the Pulmonary Intensive Care Unit from the Coronary Care Unit, Clinical Center of Serbia, because of acute partial respiratory insufficiency. He complained of exertional fatigue lasting for the last year and ten days before admission he got tired in peace. During the last five days the patient also felt pain in the right inguinal canal emitting in the right leg. The day before admission at the Coronary Care Unit strong fever, chills and dyspnea appeared and on the day of admission, his general condition deteriorated and the patient became drowsy and was hospitalized in the Coronary Care Unit with suspected pulmonary embolism. Computed tomography (CT) scan of the thorax had not comfirmed the existence of pulmonary embolism or other pathological processes in the chest. At the Coronary Care Unit echocardiography of the heart was made: dilated aortic root was found (4.0 cm), normal size of the left ventricle, thick concentric walls, ejection fraction rate of 50%, enlarged left atrium (4.6 cm), enlarged right ventricle (3.3 cm) while without free wall motion abnormalities with tricuspid regurgitation 2-3 +; indirectly measured systolic pressure in the right ventricle was 46 mm.
In his personal history we found that the patient had myocardial infarction 15 years ago, triple coronary artery bypass grafting (ACBG) was made and in February 2007 redo triple ACBG was performed and also a biological valve was implanted because of aortic valve insufficiency. The patient also had diabetes for about five years, then permanent absolute arrhythmia and was treated from gout, and was on continuous oral anticoagulant therapy. In the Coronary Care Unit the patient was treated with warfarin sodium 3.75 mg and 5 mg alternately, isosorbid-5-mononitrate 2  20 mg, metformine 1,000 mg 2  1, enalapril 10 mg, furosemid 40 mg, spironolacton 50 mg and bisoprolol 5 mg.
On the day of admission the patient was conscious, oriented, somnolent, afebrile with cyanosis and dyspnea, and decompensated heart failure with pedal edema, without sings of hemorrhagic syndrome. Through auscultation of the lung we found bilateral lower breath sounds and arrhythmic heart rate, clear tones, systolic ejection murmur of intensity grade 2. Chest radiography showed enlarged cardiac silhouette and the voluminous hilum ( Figure 1 ). Electrocardiogram described atrial fibrilation with absolute arrhytmia of ventricules, negative T-waves in V2-V6. Blood presure was 140/90 mmHg, while the heart frequency was 125/beats per minutes. Arterial blood gas reflected significant partial respiratory insufficiency (pH 7.40, pO 2 5.5 kPa, pCO 2 4.9 kPa, saturation 83%). Somnolence with hypoxemia despite oxygen therapy was a dominant sign of clinical features at the beginning of hospitalization, so non-invasive mechanical ventilation was applied which corrected arterial blood oxygenation. Three days later in blood analyses we registered the fall of hemoglobin level (123...94...82...68 g/L) and, at the same time, the occurrence of a large hematoma in the soft tissue of the lateral side of the right hemothorax. Ultrasound examination of the lateral chest soft tissues described hematoma in organization, with the dimension of 25 mm and the length of 35-40 mm. As there was no evident bleeding in the chest and the Adler-Weber test was negative, we decided to make the scan of abdomen. CT of the abdomen described: retroperitoneal hematoma localized between the liver ant the pelvis, size 213  79  91 mm, density 24-56 HU. The right musculus iliopsoas and right musculus iliacus were edematous with signs of intramuscular hematoma, hematoma in the soft tissues of the right abdominal wall. In the infrarenal part of the abdominal aorta the aortic wall had sclerotic aneurysm of the segment length 50 mm and wide 48 mm, with no signs of extravasation of blood (Figure 2) .
Transfusion of concentrated red blood cells was performed twice with a satisfactory correction of hemoglobin level, and four units of fresh frozen plasma. After the consultation with the abdominal surgeon, he did not indicate surgical treatment. We also consulted the hematologist, who concluded that it was spontaneous hemorrhage as a complication of anticoagulant therapy in the application of standard dose of medication and for future treatment he sugested lowmolecular weight heparin which should be suspended at INR higher than 3.
Two control scan examinations of the abdomen described a slightly lower retroperitoneal hematoma. A month later the dimesion of hematoma was 143  70  78 mm. Because of altered state of consciousness and the present longterm sleep disorders, a neurologist was consulted and he suggested endocranial CT scan which showed notable degenarative changes with no pathological density and polysomnographic testing.
After applying the therapy, the patient was hemodynamically stabilized, The INR value was within the referent range, with satisfactory gas exchange. The patient was discharged after two months of hospital treatment in the Intensive Care Unit, with the advice to use anticoagulant therapy (low molecular weight heparin, nodroparin calcium 2  0.4 mL sc) because of the persistence of arrhythmia and due to hematoma transition, oral anticoagulants were delayed because of difficult dosing. Frequent monitoring of INR values was adviced, to.
Discussion
Anticoagulant therapy such as warfarin, unfractionated heparin and low-molecular weight heparin are widely used in everyday practice in prevention and therapy of deep vein thrombosis, pulmonary embolism, acute ishemic stroke, valvular heart disease and atrial fibrilation. Bleeding is the most common complication, but literature recognises many other complications like subcapsular renal hematoma, retroperitoneal and intraperitoneal hemorrhage, hemothorax, spinal epidural hematoma, gastrointestinal and cutaneous hematoma 7, 8 . An individual patient's risk for major anticoagulant-related bleeding can be estimated on the basis of specific risk factors such as the intensity of the anticoagulant effect achieved and the presence of serious comorbid diseases, especially cerebrovascular, kidney, heart, and liver disease; older age and concurrent medicines may also be independent risk factors. The frequency of bleeding during warfarin therapy is reduced by less intense therapy achieving the prothrombin time with an INR of 2.0 to 3.0, which is efficacious for most indications 9 . A large study of Sasson et al. 10 showed that patients on anticoagulant therapy, even in therapeutical doses, should be monitored and checked regularly because of the possibility of complications of this therapy such as the development of spontaneous retroperitoneal hematoma. The most common symptoms are acute onset, persistent pain in the upper quadrant of the abdomen, in the groin or lumbal region with radiation to the scrotum. Pain and paresthesia are the result of pressure on the femoral nerve, the largest branch of the lumbal plexus.
We presented the patient who permanently used anticoagulant therapy. On the day of admission to our hospital he had the value of INR 5.57, so we immediately stopped this therapy. According to Naranjo et al. 11 adverse drug reaction probability scale, adverse event was definitely related to the drug.
The main symptom was the pain in the right ingvinal canal radiating down the right leg, which is comparable to the clinical features of spontaneous retroperitoneal hematoma.
The diagnosis of spontaneous retroperitoneal hematoma is a challenge even on high-resolution CT or nuclear magnetic resonance, because many benign and malignant lesions can mimic this condition. CT is superior to ultrasound in localization, extension and evaluation of the size of hematoma.
Good limited and large-scale retroperitoneal hematoma was described on CT in our patient 12 . Treatment of spontaneous retroperitoneal hematoma includes surgery and conservative treatment of anemia and correction of warfarin-associated coagulopathy 13 . Conservative treatrement depends on severity and location of hemorhage and the INR when bleeding occurs. Warfarin therapy should be withheld in all patients with bleeding during oral antigoagulant therapy. Patients should be treated with coagulation factor replacement and intravenous vitamin K 14 . Fresh frozen plasma provides rapid but partial reversal of coagulopathy providing replacement of coagulation factors II, VII IX and X. The usual dose of fresh frozen therapy is 15 mL/kg, although the optimal dose has not been established 15 . Vitamin K reverses the action of warfarin partially or wholly depending on the route of administration and the dose used. The most effective way of treatment is intravenous administration of vitamin K. Usual dose is 2-5 mg. Reduction of INR begins within 2 hours, and correction to normal range is expected within 24 hours 16 . Prothrombin complex concentrate depending on recommended doses ranges from 25 to 100 U/kg product used. Threefactor concentrates may not adequately correct the INR 9 . Recombinant factor VIIa, in usual dose of 10 to 90 µg⁄kg, has immediate effect 9 . A small hematoma with mild symptoms of neuropathy, without compression to surrounding structures and the need for transfusion and no signs of infection can be treated conservatively. On the other hand, surgical treatment is necessary when patients cannot be stabilized with conservative treatment, in unstable patients or due to constant compressive syndrome (femoral or ischiadical neuropathy) 17, 18 . The presented patient was successfully treated with the application of fresh frosen plasma and blood transfusion.
Conclusion
Spontaneous retroperitoneal hematoma as a rare complication is still a diagnostic challenge even for experienced clinicians. Acute abdominal pain, parestesia and laboratory signs of anemia in patients receiving oral anticoagulant therapy, should raise suspicion for intraabdominal bleeding. The early diagnosis is crucial because patients can be treated conservatively with good outcome. In patients who are on anticoagulant tretment it is extremely important to follow their status regularly, because of development of sometimes fatal complications such as spontaneous retroperitoneal hematoma
